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(54) CONVERTER AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress missing in 
image data to be recorded on a prescribed recording 
medium. 

SOLUTION: Image data sent from a digital video 
cassette recorder(DVCR) 2 are received by a 1394 
communication section 1 1 and outputted to a FIFO 
memory 12. When the FIFO memory 12 stores data by 
one frame, the FIFO memory 12 sets a full flag. Then an 
integrated drive electronics(IDE) controller 13 reads the 
data by one frame from the FIFO memory 12 depending 
on the full flag and converts the data and provides an 
output of the converted data to a hard disk 3 via an IDE 
terminal 14. When the data are read from the FIFO 
memory 12, the full flag is cleared, but since data of a 
succeeding frame are fed to the FIFO memory 12, the 
full flag is set again. Thus, the IDE controller 13 
processes data of one by one frame corresponding to 
the flag and provides an output to the hard disk 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The inverter which changes into the data corresponding to the interface of a 
predetermined record medium the data outputted from the means of communications which 
receives the data transmitted by the method based on IEEE1394 specification, a storage means 
output in order of FIFO after memorizing temporarily the data received by the aforementioned 
m ans of communications, and the aforementioned storage means, and is characterized by to 
have a conversion means output the data which changed to the aforementioned record medium. 
[Claim 2] The aforementioned conversion means changes the data corresponding to the 
interface of the predetermined record medium of the aforementioned record medium into the 
original data further. The aforementioned storage means is made to memorize the 
aforementioned data, the aforementioned storage means Furthermore, it is the inverter 
according to claim 1 which outputs to the aforementioned means of communications in order of 
FIFO, and is characterized by the aforementioned means of communications transmitting the 
aforementioned data by the method based on IEEE1394 specification further after memorizing 
the aforementioned data temporarily. 

[Claim 3] It is the inverter according to claim 1 which is further equipped with the connecting 
m ans which connect the aforementioned conversion means with the aforementioned 
predetermined record medium, and is characterized by the aforementioned conversion means 
outputting the aforementioned data to the aforementioned record medium through the 
aforementioned connecting means. 

[Claim 4] The inverter according to claim 1 characterized by building in the aforementioned 
record medium. 

[Claim 5] The aforementioned interface is an inverter according to claim 1 characterized by 
being an IDE interface. 

[Claim 6] The aforementioned receiving means is an inverter according to claim 1 characterized 
by receiving the data transmitted by isochronous communication of IEEE1394 specification. 
[Claim 7] The aforementioned record medium is an inverter according to claim 1 characterized 
by being a hard disk. 

[Claim 8] The conversion method characterized by providing the following. The step which 
receives the data transmitted by the method based on IEEE1394 specification. The step 
outputted in order of FIFO after memorizing the received aforementioned data temporarily in th 
predetermined storage section. The step which changes into the data corresponding to the 
interface of a predetermined record medium the aforementioned data outputted from the 
aforementioned storage section, and outputs the changed data to the aforementioned record 
medium. 



[Translation done.] 
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* NOTICES * 
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3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] After this invention receives the data especially 
transmitted based on IEEE 1394 specification and memorizes the received data temporarily in the 
predetermined storage section about an inverter and a method, it relates to the inverter and 
method on which change into the data corresponding to the interface corresponding to a 
predetermined record medium in the turn of FIFO (First-ln First-Out), and the predetermined 
Records Department is made to record the dynamic- image data supplied. 
[0002] 

[Description of the Prior Art] The digital video cassette recorder (DVCR) which makes a digital 
signal the photoed dynamic image, and processes or outputs it is spreading with progress of the 
latest semiconductor technology. 

[0003] Drawing 3 receives the image data supplied in the form based on IEEE(lnstitute of 
Electrical andElectronics Engineers)1394 High Performance Serial Bus specification (IEEE1394 
specification) from such DVCR2, and shows the example of 1 composition of the personal 
computer 101 made to record on a hard disk (HDD) 3. 

[0004] In this personal computer 101, PC card 31 (for example, DV-CAP) consists of ISA 
terminals 44 which connect the ISA (Industry Standard Architecture) bus 32 with 1394 
communications- department 11 A which transmits and receives the packet which contains image 
data to DVCR2, the memory 42 and 43 which memorizes image data temporarily, the writing of 
those memory 42 and 43 and the memory controller 41 which controls read -out, and a memory 
controller 41. 

[0005] PC card 31 transmits the image data supplied through ISA Bus 32 to DVCR2 while it 
receives the image data from DVCR2 and outputs it to memory 35 through ISA Bus 32 and a bus 
bridge 33. 

[0006] In 1394 communications-department 11 A of PC card 31, the IEEE1394 terminal 21 is 
connected to the PHY section 22, while connecting with DVCR2 through the IEEE1394 cable 
(cable based on IEEE1394 specification). 

[0007] The PHY section 22 is controlled by sub CPU24A, performs a DS- CODING recovery to 
the packet containing the image data supplied through the IEEE1394 terminal 21, performs a DS- 
CODING modulation to the packet supplied from the LINK section 23, and transmits the packet 
through the IEEE1394 terminal 21 while it outputs the transmitted packet to the LINK section 
23. 

[0008] It packet-izes the image data supplied from the memory controller 41 , and outputs the 
packet to the PHY section 22 while the LINK section 23 is controlled by sub CPU24A, extracts 
image data from the packet supplied from the PHY section 22 and outputs it to a memory 
controller 41. 

[0009] When performing various processings according to a predetermined program and making 
image data record on a hard disk 3, after making memory 35 once memorize the image data from 
PC card 31, main CPU34 reads the data, is changed into the data corresponding to the IDE 
(Integrated Drive Electronics) interface which is an interface of a hard disk 3, and outputs the 
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changed data to a hard disk 3 through a bus bridge 33 and ISA Bus 32. 

[0010] Moreover, when reading image data from a hard disk 3 and transmitting to DVCR2, after 
making memory 35 once memorize the data read from the hard disk 3 through ISA Bus 32 and 
the bus bridge 33, main CPU34 reads the data, is changed into the original image data from the 
data corresponding to an IDE interface, and outputs th changed image data to PC card 31 
through a bus bridge 33 and ISA Bus 32. 

[0011] Next, the image data supplied in the form based on IEEE1394 specification from DVCR2 is 
received, and operation of this personal computer 101 at the time of making it record on a hard 
disk 3 is explained. 

[0012] 1394 communications-department 11 A of PC card 31 receives the image data 
transmitted by isochronous (Isochronous) communication of IEEE1394 specification from DVCR2, 
and outputs the image data to a memory controller 41. 

[0013] a memory controller 41 uses memory 42 and memory 43 as two banks A and B, and 
memorizes by turns the image data supplied to memory 42 or memory 43 from 1394 
communications -department 11 A per one frame -- making (it writing in) -- image data is read 
from the memory which is not writing in and it outputs through the ISA terminal 44 
[0014] The image data outputted from PC card 31 is once memorized by memory 35 through ISA 
Bus 32 and a bus bridge 33, and after being changed into the data corresponding to an IDE 
interface, it is again outputted to a hard disk 3 by main CPU34 through ISA Bus 32 and a bus 
bridge 33. 

[0015] After a hard disk 3 processes the supplied data with the IDE interface (not shown) to 
build in, it is recorded on the magnetic medium (not shown) to build in. 

[0016] Next, the image data recorded on the hard disk 3 is read, and operation of a personal 
computer 101 in the case of supplying DVCR2 is explained. 

[0017] After main CPU34 reads data from a hard disk 3 through ISA Bus 32 and a bus bridge 33, 
and it makes memory 35 once memorize it and it changes the data corresponding to an IDE 
interface into the original image data, it outputs the image data to PC card 31 through ISA Bus 
32 and a bus bridge 33. 

[0018] the memory controller 41 of PC card 31 uses memory 42 and memory 43 as two banks A 
and B, and memorizes by turns the image data supplied to memory 42 or memory 43 from main 
CPU34 per one frame -- making (it writing in) the already memorized image data is read from 
the memory which is not writing in, and it outputs to 1394 communications-department 11 A 
[0019] 1394 communications-department 11 A of PC card 31 is the LINK section 23, packet-izes 
the image data supplied from the memory controller 41, and transmits the packet through the 
IEEE1394 terminal 21 by the PHY section 22 by isochronous communication of IEEE1394 
specification. 

[0020] Thus, the data read from the hard disk 3 are outputted to DVCR2. 

[0021] As mentioned above, when making the image data which is a digital video signal from 

DVCR2 record on a hard disk 3, the personal computer 101 equipped with PC card 31 and hard 

disk 3 of exclusive use is used in many cases. 

[0022] 

[Problem(s) to be Solved by the Invention] However, when making image data record on a hard 
disk 3 as mentioned above, If it originates in other interrupt processing by main CPU34, and the 
seek time and retry operation in a hard disk 3 and transform processing of data is overdue 
Before image data is read from memory 42 or memory 43, since the following image data (two- 
frame back) will be overwritten by the memory, it has the problem that the image data for one 
frame is missing. Moreover, since coma omission occurs when it originates in this and records a 
dynamic image, it has the problem that it is difficult to record the data of a dynamic image in the 
good state. 

[0023] In addition, even if main CPU43 supplies the information which shows that transform 
processing of data was overdue to a memory controller 41 and is made not to switch a bank 
(memory 42 and 43) in this case, the image data for one frame will be missing. 
[0024] Drawing 4 shows a correspondence -related example of the image data supplied from 
DVCR2, and the data outputted to a hard disk 3. Th image data of the 1st frame in drawing is 
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memorized by memory 42 (bank A) among the image data supplied from DVCR2, and the image 
data of the 2nd frame ** is memorized by memory 43 (bank B). 

[0025] And processing (conversion of data and output to a hard disk 3) of the image data of the 
1st fram in drawing Next, since it ended before the image data of the 3rd frame memorized on 
Bank A was supplied, and proc ssing of the image data of the 2nd frame is ended before the 
image data of the 4th frame memorized next on Bank B is supplied, a problem is not gen rated 
at this time. 

[0026] Next, the image data of the 3rd frame is memorized by memory 42 (bank A), and the 
image data of the 4th frame is memorized by memory 43 (bank B). 

[0027] Here, by the above-mentioned reason, as shown in drawing 4 , when not ending before 
the image data of the 5th frame processing of the image data of the 3rd frame is remembered to 
be next on Bank A is supplied, since the image data of the 5th frame is memorized on Bank B, 
the image data of the 4th frame will not be recorded on a hard disk 3, but it will be missing 
[ image data ]. 

[0028] this invention was made in view of such a situation, after it memorizes the received data 
temporarily in the predetermined storage section, is the turn of FIFO and suppresses lack of 
image data by changing into the data corresponding to the interface of a predetermined record 
medium, and outputting the changed data to a record medium. 
[0029] 

[Means for Solving the Problem] The means of communications which receives the data 
transmitted by the method by which the inverter according to claim 1 was based on IEEE1394 
sp cification, A storage means to output in order of FIFO after memorizing temporarily the data 
received by means of communications, The data outputted from the storage means are changed 
into the data corresponding to the interface of a predetermined record medium, and it is 
characterized by having a conversion means to output the changed data to a record medium. 
[0030] The conversion method according to claim 8 is characterized by to have the step which 
receives the data transmitted by the method based on IEEE1394 specification, the step 
outputted in order of FIFO after memorizing the received data temporarily in the predetermined 
storage section, and the step which outputs the data which changed the data into the data 
corresponding to the interface of a predetermined record medium, and were changed to a record 
medium. 

[0031] In an inverter according to claim 1, means of communications receives the data 
transmitted by the method based on IEEE1394 specification, after a storage means memorizes 
temporarily the data received by means of communications, it is outputted in order of FIFO, and 
a conversion means changes into the data corresponding to the interface of a predetermined 
record medium the data outputted from the storage means, and outputs the changed data to a 
record medium. 

[0032] After receiving the data transmitted by the method based on IEEE1394 specification in 
the conversion method according to claim 8 and memorizing the received data temporarily in the 
predetermined storage section, it outputs in order of FIFO, and the data is changed into the data 
corresponding to the interface of a predetermined record medium, and the changed data are 
outputted to a record medium. 
[0033] 

[Embodiments of the Invention] Drawing 1 shows the composition of the gestalt of 1 operation of 
the inverter of this invention. In this inverter 1, the 1394 communications department 11 (means 
of communications) is made as [ transmit / the image data supplied from the FIFO memory 12 
(storage means) / by isochronous communication of IEEE1394 specification ] while receiving the 
image data transmitted by isochronous communication of IEEE1394 specification from DVCR2. 
[0034] In addition, since the IEEE1394 terminal 21, the PHY section 22, and the LINK section 23 
of the 1394 communications department 1 1 are the same as that of the thing of drawing 3 , the 
explanation is omitted. 

[0035] CPU24 of the 1394 communications departments 11 is made as [ supply / control 
information, such as the address which performs the record or read -out of data in a hard disk 
3, / to the IDE controller 13 (conversion means) ] while controlling the PHY section 22 and the 
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LINK section 23. 

[0036] The FIFO memory 12 memorizes temporarily the image data supplied from the IDE 
controller 13, and is made as [ output / in order of FIFO / to th 1394 communications 
departments 11 ] while having the storag capacity corresponding to the image data for four 
frames, memorizing temporarily the image data supplied by the 1394 communications department 
11 and outputting to the IDE controller 13 in order of FIFO. 

[0037] The IDE controller 13 changes into the original image data the data corresponding to an 
IDE interface supplied through the IDE terminal 14 from the hard disk 3, and is made as 
[ output / the image data / to the FIFO memory 12 ] while changing into the data corresponding 
to an IDE interface the image data supplied from the FIFO memory 12 and outputting to the IDE 
interface (not shown) of a hard disk 3 through the IDE terminal 14 (connecting means) to 
predetermined timing. 

[0038] In addition, in Japanese Patent Application No. No. 111443 [ eight to ], the thing which is 
proposed in advance by these people and which carry out thing use is made to the IDE controller 
13. 

[0039] Next, operation of the inverter 1 at the time of making the image data supplied from 
DVCR2 record on a hard disk 3 is explained. 

[0040] It is received by the PHY section 22 through the IEEE1394 terminal 21 of the 1394 
communications department 11, and the packet which first contains the image data transmitted 
from DVCR2 is supplied to the LINK section 23. The LINK section 23 takes out image data from 
the packet, and outputs the image data to the FIFO memory 12. 

[0041] The FIFO memory 12 will stand a full flag, if the above image data is memorized by one 
frame. And after the IDE controller 13 reads the image data for one frame from the FIFO 
memory 12 in order of FIFO after supplying the address and the command corresponding to the 
data first recorded at a hard disk 3 according to this full flag through the IDE terminal 14, and it 
changes the data into the data corresponding to the IDE interface, it is outputted to a hard disk 
3 through the IDE terminal 14. 

[0042] And if the amount of the image data memorized by the FIFO memory 12 becomes less 
than one frame, although the full flag of the FIFO memory 12 will fall, the image data of the 
following frame is supplied to the FIFO memory 12 by the 1394 communications department 11, 
and if the amount of the image data memorized by the FIFO memory 12 becomes the above by' 
one frame, a full flag will stand again. 

[0043] After the IDE controller 13 reads every one image data from the FIFO memory 12 and 
changes the image data in this way, it is outputted to a hard disk 3 one by one. 
[0044] Thus, an inverter 1 makes the image data supplied from DVCR2 record on a hard disk 3 
one by one. 

[0045] [ as by doing in this way shows to drawing 2 , when it originates in the seek time of a hard 
disk 3, or retry operation and record of data is temporarily overdue (in the case of processing of 
the image data of the 3rd frame of drawing 2 ) ] Since the data transfer rate (recording rate in 
this case) of a hard disk 3 is set up more quickly than the speed (for example, about 30 frames/ 
(second)) of image data The difference (distance) of the light pointer (position of writing) of the 
FIFO memory 12 and a lead pointer (position of read-out) returns immediately, as shown in 
drawing 2 . Therefore, lack does not occur in the image data recorded on a hard disk 3 in this 
case. 

[0046] Next, operation of the inverter 1 when outputting the image data currently recorded on 
the hard disk 3 to DVCR2 is explained. In addition, DVCR2 is beforehand made into videotape- 
recording operating state in this case. 

[0047] More nearly first than a hard disk 3, through the IDE terminal 14, the IDE controller 13 
reads the data outputted to DVCR2, changes the data corresponding to this IDE interface into 
the original image data, and outputs the image data to the FIFO memory 12. 
[0048] The FIFO memory 12 stands an empty flag until the memorized image data remembers 
that the image data for three frames is the following by three frames. While this empty flag 
stands, after the IDE controller 13 reads data and changes the data into the original image data 
from a hard disk 3, it outputs the image data to the FIFO memory 12. 
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[0049] The LINK section 23 of the 1394 communications departments 11 is a frame unit, it reads 
image data from the FIFO memory 12 in order of FIFO, packet- izes the image data, and outputs 
the packet to the PHY section 22. 

[0050] And the PHY section 22 of the 1394 communications department 11 is isochronous 
communication of IEEE1394 specification, and transmits the packet to DVCR2 through the 
IEEE1394 terminal 21. 

[0051] Thus, an inverter 1 supplies the image data currently recorded on the hard disk 3 to 
DVCR2 one by one. 

[0052] Thus, when the image data for three frames is memorized by the FIFO memory 12 [ when 
it originates in the seek time of a hard disk 3, or retry operation and read -out of the data from a 
hard disk 3 is temporarily overdue ] Since the data transfer rate (read-out speed in this case) of 
a hard disk 3 is quicker than the speed (for example, about 30 frames/(second)) of image data, 
the difference (distance) of the light pointer (position of writing) of the FIFO memory 12 and a 
lead pointer (position of read-out) returns immediately. Therefore, lack does not occur in the 
image data supplied to DVCR2 in this case. 

[0053] In addition, in the gestalt of the above-mentioned implementation, although the hard disk 
3 is used as a record medium, you may use other record media, such as a flash memory, for 
example. In this case, the IDE controller 13 changes the supplied image data into the data 
corresponding to the interface of the record medium. 

[0054] Moreover, although it is made to make the image data from DVCR2 record on a hard disk 
3, the data transmitted by the communication mode based on IEEE1394 specification from other 
equipments can also be made to record in the gestalt of the above-mentioned implementation 
[0055] 

[Effect of the Invention] According to an inverter according to claim 1 and the conversion 
method according to claim 8, like the above After receiving the data transmitted by the method 
based on IEEE1394 specification and memorizing the received data temporarily in the 
predetermined storage section, in order of FIFO Since it changes into the data corresponding to 
the interface of a predetermined record medium and was made to output to the record medium, 
lack of image data can be suppressed and the data of a dynamic image can be made to record 
on record media, such as a hard disk. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the gestalt of 1 operation of the 
inverter of this invention. 

[Drawing 2] It is the timing chart in the inverter of drawing 1 which shows an example of the 
relation of the data supplied and the data outputted to a hard disk. 

[Drawing 3] It is the block diagram showing the example of 1 composition of the personal 
computer on which image data is made to record in a hard disk. 

[Drawing 4] It is the timing chart in the personal computer of drawing 4 which shows an example 
of the relation of the data supplied and the data outputted to a hard disk. 
[Description of Notations] 

1 Inverter 2 Digital Video Cassette Recorder (DVCR) Three Hard Disks 11 1394 Communications 
Department 12 FIFO Memory 13IDE Controller 14 IDE Terminal 21 IEEE1394 Terminal, 22 The 
PHY Section 23 The LINK Section 24 CPU 



[Translation done.] 
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3 2 sr ^ l r $ ft & mm? - 9 * d v c r 2 iz mm 
fa. 

[0006] PC*-K3 1<7)1 3 9 4afflfBl 1AC 
fc^T«i. IEEE1 394fflf 2 1A\ I EEE 13 

9 4^-7/1/ ( i eee 1 3 9 4mmzmmtfzir-y 

)V) £ftLXDVCR2lzmmztix^&b bi>lz. P 
HY«B52 2t:««SfL-CV^. 

[0007] PHYgP22(i. -9-yCPU2 4A{C$(iffll 
$ft, IEEE13 94^2 1^^Lret*&$ixSB 
«7 f -^S:#tf-'^ y ht:*tUDS-COD I NGfg 
MtffW fiaaiSnT*^^"* h^L I NKgP2 3(C 
tH^i-^b tt>tr. L I NKSB2 3i0^$n^^ 
•x h(C^LTDS-COD I NG3Efi£fTl,\ ■fW^ 
7^. IEEE1 3 94^f2lSr^-LTjXfi-rS. 

[0008] LINKgP23(S» -^yc P U 2 4 A(C©| 
«S*t, PHYa$2 2J:0^$^^^ y h*^B(8 
T-^$rtttiJL. L»3yhD-54 l{CtiJ73^l>t 
ttlc, ^^EUrj^ho-74 1 J: Om&^ft^B^r 
— y h^tL, ^(0/^-/ N2rPHYgP2 2Cai 

[0009] ^-fvcpu34ti. fifr^ro^Atc 

tcfdl*$-ti:-l»^{cfc^T<i. PC*-H3 1*^<t>B 
«x-^5r^^E 'J 3 5 \,z-mm^tz\k. 
Zm&iiiL. /s-V^r 4X9 3<7)4y'?7 x.-XX'bh 
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IDE (Integrated Drive Electronics) -i y^7i- 
7<J y^'3 3HXUI S AAX 3 2 Zft LT'n- Ft* 

x^3ttti^-rs. 

[00 10] ^7t, ^>fyCPU34li, Bi$T-:?£ 
A-h'f'fX^3^M^liiL, DVCR2(Cj*<i-rS 
^■{Cfc^Tti, A-Kfu;3K I SA>U3 2 
tJ ct^ 'J x 3 3 £/r LTK^aj L*rr- ? 

*v 3 5iz-mmztti£. z<7)7-?&m&&L. 

I DE-f >?y *-MZKfc-?&r ! -?frL>7CCDmi&7 
-flzimL. S*U l ;I«f-^S' > /U/ij 7 y'3 
3*>J:t/I SAAX3 2 5r^-LTPC^-H3 1 (Cffi^J 

[0011] DVCR2A>f>IEEE1394j| 

-Ft >rX?3KKI*;*-tM>fc£<7>» ,Ic7vn"-Vt/U3 

>-trx-? i o lattfttcoivcatott- s. 

[00 12] PCX/-K31<01 394 ififa p|5 1 1 A 
{±, DVCR2^IEEE1394»T^fy;o 
TX (Isochronous) ilfiT'{Ki*£ilT &fcB«T— * 

[00 1 33 / ; & l j3yhn-54 H± N ^ 'J 4 2iJ 
itM^lM 3£2^<7);<>7A. Bh LTWBL. 
t';4 2^«i^ : t'J4 3(:, 1 3 94fflffgPl 1 AX 
r )m&$ti& B®t- ? £ . 17 1/ - A #fiT'3S5tcie 

^^^t^mmT-'-^^M^-mt. isA«f44s 

[00 14] PC#-F3 IfrhtitflZittzWi&T—? 
{±, I S AA*x 3 2 i^Uyj 7 y 3 3 J ^Lt . 

3 5te— ^-f^CPU34{cJ;0, 
I DE^>?:?x-;U;::ttje^6T-?(c^$ft7t 
f£, WU\ I SA;\'X3 2i5j;t*'>'\'x:/iJ 7 y3 3^ 
LT„ /\-Ff< Xi?3(Cttiy7$ixS. 

[0 0 15] >\-Ft4X? 3(i, «*S$^r-^ 

i*i^-r-2> i de-y >"?7x-.x (0^-y-r) T-jtaa 

[0016] v\- Ft 4 3 £K#*§*l£B<t 

y-r^nvfj.-^ i o icnmmz^Tmw-th. 

[0017]^'fyCPU34li. ISAA'X3 2fcJ: 
W*X7V vit3 3ZftLT'\-Y"r<X-7 3*>4>t- 
?£S^diL, **r'J3 5lc-Bfet§£i2;, iDE^y 
? 7 x -XK*fJfrt&T-:? Sr7nOBG& T-?tc£$ L 

fcf&. zcowmT-rz. i sA^x3 2ti£w<xy 

'J v>-*3 3S:^LTPC*-H3 l^ajfi-f 6. 
[0018] PC«-K31^tU3yhD-74 1 
Ji. y< : &l>4 2*3j;tX^^ l>4 35-2Oi0y\'yy*A. B 
fcLTWJIJU ^ ; t , J4 2*fc(i^^l>4 3{C. 



CPU34J:'3«^il«f-^J 1 171/-A» 

ffiTsatKtts-tt-i («#atr> ttt>iz. 

SrfiroT^Sr^t'J*^ KKClS1g?itTl^B«T 
-^SrK^fliL. 1 3 9 4iifta51 1 Alz&Ji-fZ. 
[00 19] PC#-F3 1<7)1 3 9 4iIfISBl 1 A 
<i. LINKgB23T\ ^t'j3yf-D-74 1J:')ft 
*&£ft;£B<£T-?£^r y FftU PHYgff2 2£J; 
0, -ecy-cr x h£ I EEE 1 39Afflfo<F>T4 y?o 
TX«frei EEE l 3 9 43^2 l£*rLTj*ftr 

£. 

[0020] Cl<7)J;a(cLr, ^-h'T-fX^3J:0K 
^aJS^T-^*<D VC R 2 tHi^^^S . 
[002 1 ] liLhcOJ; 3(C, D VCR2K»f^^^ 

t'T*fi#T-£>&B<£T-:?£^- Ff 3tctei* 

#I«PC*-K3 lfeilX^-h'T-f X 
?3 5-ra*£/N*-VTVl'3>'fc:.x-:$' 1 0 1 ^fiJffl-T-S 

[0022] 

<t 3 lc LT . B«t- ^JA-Kfa?3 let£fi£ 

*>f>'CPU34C«fcSffi!^?Mii®Jl-«5\ /v- 
Kfa? 3fc::felt5>'-?*-f^*jJ:tf y r-541Wts 
CigH LT ^-f^mmtfmtih t . WWrr-tW 
>t'J42 * Mi**: 'J 4 3*^^aS$*tS|?tC, <X 

co(2y \s-Mk<?) ) BffiT- ? -e?xx t 'J tc±* 
£§flTL2:3.7)T\ 1 ^U—A^-coBfilT-^* 5 ^ 

mmm^am-t^m^. 3-?m*>wm?t&<?)T. mm 

[0023] ^rfc. CCO^-, ^Ix.{f. ;>M>-CPU4 

3 *Jf - ^ ^m^SA { Six^ d fc ^-r«?g^ ^ t U 
3yhD- 7 4 1l:ft}&Lt, A'y^ (^tU42, 4 
3) coWOmtZfthK^XolzLXL. 17U-J»tt 
(Offi^T- LT Li 3 . 
[00 24] E4fi. DVCR2 XVmttZtVfcWtoT 
-9k. ^-Ft J X7 3l l Z&ji2tL&T-?<r ) tfsm 
mco-M£*LX^Z>> DVCR2J:0«*&$ilJtB<l 

i)\ ^t'J42 (/\'Vi7A) dKflSi-u l^2#g^7 
U-Aco<OB«t-^* { , ^t'J43 (v<y^B) (Cfe 

[0025] -e LT » m<¥<r>W. 1 U-A<7)B« 

<7)&-h) <>:(c^'>-^Atcieig$ix4®3#@<07i/ 
-jUcoBfllT-^*^$fLl.Hfr(c^TL, ^2#aeo 
7U-Ac7)B^T-^«7)Jjia(i. {Jctcys'^^ B{c§eii$ 

^!»^4#B£07U-AWBtflT-^* { gt^$ixSMtC 

&TLT^&<7>T-(3]S<i, C^t#%±L^r^. 
[0026]^;. m3SS«071x-AcoBfilT-^ 
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#*. A^>J42 (><>9 A) fc£ttS*U S4#IW7' 
Is— 9 >t'J43 (^>9B) tiatt 
$*T-4. 

[0027] CIT'. _bj£<0fIi±iT\ i4C^t i 5 

y ? a izamz tih m 5 # g 7 u- a «f- * a* 

[0028] *miit. ^io^mzm^x^^ti 
mmztmLt^ f r Fo?>i®#-t\ ^c^iei*^ 
T-?£mmmzftji-t&ztiz±*)^ mm?-?*) 

[0029] 

[HS£8m-t&*:a60#l3J IS^l(cie«^^ 

i e e e i 3 9 4mmzmmuzttX'imzti 

X< 4f-*-?£gfi-r4ilft^8fc . ilfi^Slci 9* 
S3ftfcT-*£-H$Wfc:iEttL>fc»» F I FO<DI«# 

m%.V>m®&#<7)4 >97 *-XlZftmLtz?-9 

iz$mu $c®LKT-?zmmmziii?ii-&&m^ 

too 30] mxmsiztmcogzmxmi. ieeei 
3 9 4mmzmmLtittxim2tix < h^-9 

a^x-mmizgmtfzm. f i Fcxoiwreaifl-r* 

x -XK*f JE t fc t- * L . ^81 LJt-r- 9 £12 
4. 

[0031] is*)i i iciefco^^atcfev^TJi, ii 

m^mt . I E E E 1 3 9 4 «fg(C^8!l Lfc;frit"CfzciM 
OSd^^f-'-^Sr-B^tcieiiL^f^, FIFOO 

mfe<n^im<?>4 y9? x-xiznmLtiT 

[0032] It^JS 8 tcKfi^BS^fifelCii I ^(i , I 

e e e 1 3 9 AmmzmwLtzijjRX'mmztlx <^f 

T-BSWKffilfLfcflL F I FO*>«#TiMjU *0 

t-9£. mfenmmtko 4>??x. -xiznm ttz 
■r-^jcsaau %mLtc7 : -9zmmmz&irt 
4. 

[0033] 

[#«*>»**)#»] am. *wn<r>'mmw.(»-n 



(1. 1 394iiflS811 (iifl^S) li. DVCR2*> 

6. I EEE 1 3 9 4W&<r>T4 y?n-*-*iiffi"ce& 
SflT<*a«-r-^*5S»T6fci:ttC. FIFO* 
t 'J 1 2 J: <0®&2tLtzWfSL7-9Z I E 

E E 1 3 9 4 iSfgCDTM V ? a-f-*ilff TiMfTf 4 J: 5 
liZtcZtLX^h. 

[0 0 34] 13 9 4ilff nP 1 1(01 EEE 1 3 
94JSTP2 1, PHYgff22. iiit>\ LI NKg523 

m3<F>i><r>tm&xh&<nx\ *<o»i«t«*-r 

4. 

[0035] 1 394jIffgPl 1 P U 2 4(i„ PH 
YgP2 2tJj;Z/LINKg|52 3S:fflffll-t.Sfci:t(C. >\ 
- K r * ^ 7 3 fcis it 4 . t- * tfJffiii * tz lilS^ii} L 
5rffoTFl^X^t'cOSl|{Jfffl#5- I DEny hu-y 1 
3 izW&1-Z,£oiZ%ZtlX^&. 

[00 36] F I FO^t'J 1 2(i. Mitf4 7l/-A 

a*>B»r - ? t:»jc-r * fet£g*£ w l . 1394a 

F I FOmmX'l DE3VhO-7 1 3lZiiiJ)-f&t 
HC. I DErjyhn-51 3 J: OfiWftSnfeB«'r 
-^2r— mmzieML. F I FO£7)«I#T'l 3 94fflff 
3&1 HctH^-TI) J:o(c^$nTv^„ 
[0037] I DEay 1 3(i. FIFO^t 
'J 1 2 iOft^^ix^B^x-^S- 1 DE-f y?7i- 

ESfl4 OtLX^-Y? < *7 3(V\ 

>97*-x (Wi&t-f) lzitiJrf$>tti>(,z, 
A-Hf< X^3J:0 I DE3g^ 14$r^LT<**&^ix 
fc. I DE-f y?7x-XtC*tJ5-f&T-:?£7CC0Bf& 
T-^C^ttL, f^lif-^^FI FO^tU 1 2 

[00 38]?jrfe. IDE3Vhn-513Wl 
imffiW-8 - 1 1 1 4 4 3^lZtS^X. *aHHAKJ: 0 

fttcffiitss tit ^ 4 1 mm-t zzt tfx- * 4 . 

[0039] mz. DVCR2j:')«fftS#l4B«7*- 

mmz-o^xmrn-th. 

[0040]ftW:, DVCR2 S.r)\mZ1XXZtzW 
«r-^**tt^-y Hi. 1 3 9 4 ilfSSS 1 KOIE 
EE 1 3 9 4^2 1 ^^LTPHYgB2 2CCiOSft 

L I NKSP2 3{C«S^?ix4„ LINKS52 3 
Ji. -ecovN'^- / F*^B^r-^$-8Sl0aiL. -ecoB« 
T-^^F I FO^t'J 1 2{CtiJ^4. 

[0041] FIFO>t'J12(l 171-AM1 
OBffi^-^^ffiliLT^Sh. 7/^7mtl,. 
-eUT. lDE3yhn-7l3ll Cl(7)7;l'77/'t: 

^■Tl.Th'UXtJit/rJWHS:. IDEJffi^l4?r 
^•LTW^L^. 1 71^-A^-c7)B^x-^^F I F 
O^t'J 1 2frt> F I FOc0H#tij!^JtiL. <£<?>-r- 
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[0042] -f-LT, F I FO^t'J 1 2 leiiHgc?fuC 

v \« mm?- 9 o&tfi y u - ^ <k o d«ar < * •§» t . 

F I FO^t'J 1 2«7^7 5/« s il*>l>A\ 1394 
fflffSBl 1 <fc9#c7):7U— A<0B<£t-:?#F I FO^ 
*U 1 2tgt&£ix-C. F I FCM^'J l 2£fett£ft 
X^h BffiT- ? <o*# 1 7 A^-m± t=5r?» fc , ff 

[0043] I DE3> hn-7 1 3te, -cO^dlC 

1 B&T-:?£F I FO^t'J 1 2*> 
*<OB<SiT-:?£SBIL;/L^L ;»-Kt4 

x?3ai&aj:>i-r&. 

[0044] COidtLT, DVCR 

2 J; Otft&Six&B&T-;*' $\ A-HfU?3 tcHI 

[0 04 5] Cc7)J;dt-ri»^tlc<i;0, 021^-rj: 
(cSHLT, -r-^Wie»^-B#Mfca^^ (02 

c7)Si3#B(07i/-A^BfiT-^ojaa<?)^) cfc 

^Tt>, A-Kf-f X? 3co^-^fe)MjiJ^ (<r<0*| 
iEfUUK) BtfeT-^cOiSJg (Witf. ^3 0 

7i/-i/t) £*)m<mfeztix^&<7)x\ fi fo 

F^y^ (SS^iiiLcOiag) <7)H (Sg^i) *\ 02lc 

[0046] ^-Kx>fX^3Cie«$iX-C^§ 
M»T-* JDVCR2 CttTJ-f* fc £ <0£8lgB 1 <o 
ftf^fcOV^TRW-f*. ZCO^. DVCR 2 

[00471SW:, IDE3yhn-7l3lt v\— 

Kt-< X73J:9 I DESgf 1 45r^LT. DVCR2 
lZ&J}^hT-?£m*-liiL. -CO I DE^yf7i- 
X£tti5L*:T-?£7cOB{&T-?(e£8SU 
t£T-?£F I FO^t'J 1 2(Ctt!7J-ri» 0 

[0048] F I FO^t'J 1 2(i, E«LTk^B« 
r-^^3 71^- A7>UtTT'*)l»i;. 3 7l/-A^I 
&t- ? Srieti-f £ £T\ -x y/f .(77^itl.. 

iDE3yhn-7i3ll. ^^lyrfo^^'i 

z^-fZjtcommT-fiz^mLtz®. -?-<oBfl&T 

-9*F I FO^t U 1 2tCdi?J-r£. 

[0049] 1 394JiftgPl 1<0L I NKgP23«\ 
7P- FIFO^t'Jl 2ft*6BfR-r-?£ 
F I F O«ore#-C-^I±J t . -ecoB^x- ^/^7h 
ftU tco'^ y h$rPHYgP2 2(Cffi^-t§. 

[00 50] -C-LT, 1 39 4}IfIgKl l<0PHYg|?2 



2Ji. -£<7VCir.y hJ, I EEE 1 3 9 4«fg<0T-'f V 
?QTXjIftT\ I EEE 1 3 9 4^2 1 S:^UD 
VCR2K3*fttl>. 

[005 1 ] ZVXolzLX, £&gBl<±. a-Kt 

-f x 7 3 tcieM^ixT $• d v c r 2 tens 

[0052] dcOidtC F I FO^t'J 1 2(C3 7U- 
-A7)-oB®x-^^IS1i$ixl. J; -3 (e-f & ztlzj: 

If) SS-V7-'jX7 3<7)is-7?JJ±*?l)h : 7>tMmZ 

im LX . A-h'f^?3 cor- ?<ofig^m L*< 
— BSWtzSiifcig^-twtj^-Ct. a-Kt^ x?3<0t 

(-co«-&. K*aiu»K> *>\ b&t- 

?<0&JK (0U(f. ^3 0 J: OiS^cO 

T\ F I FO^t'J 1 2<07'f V9 
GiB) tO-mJy? (ffi*iiiL<?Hm) <0£ <{fg 
It) i}\ -i-<lZyt\,zmh. tot, .TcO*§£\ DVCR 
2 fcg^$ftSB<»T-^X&#f&lrf 6 -I fc(±=5r 

[ 0 0 5 3 ] Srfc. ±ISH$fi<0©SlCt>^T«. 

*atA-Hf< x?3*ttffli/cn4**, mtity 

7 v~>x.* * U=5ri:'cOfl!!C0ief*«{*:€-«ffl LT i J: ^. 
^•co^. I DEny ho-7 1 3ti, glftSft&BlK 

[00 54] &tz. IMSM^coBMlct^yXit. dvc 
R 2*^coB®r-^ Ff -f x^ 3 lcie$*§-tir-l» 
^aiCLT^-l.*^ fl&<03H6&»6 I EEE 1 3 94StS 

[0055] 

[«w<?«»*] tuicort < . ntsm 1 tie«^a«K 

Hfc J; l^li^JS 8 t=ia«lo3aft*ffi(c Jzixtf. IEEE 

1 3 9 4MfeizmuLtzir£X'&mztix< 

WfcSE*Lfc». F I FOcOll#T\ BrS<Oieii«*<0 

«s(Cili7)-r-l» J: 3lcL^cOT\ B*t-^<0*3I*«IIW 
-f§- . BMWif-^iA- Ff 

[0®co®m^ittBB3 

[01 ] *IWBco^8i^!lco-|l«ficO0®cofltfiE2:^ 
7vv9mX'foh. 

[023 0 1 co^^atciifti. . msztih?-? 

t yN-KT-Vx^tcffiTJ^^^T-^coWf^co-CT^ 

[03] a-ft^ ^inzm&^-fZimz^h^- 

[04 3 04cOyN-yT;U3>tA-^tCfcJtl). 
$ ix S t - ^ t . J \ - H t -r X ^ (c m }J $ ix i- T - 9 <0 
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(DVCR). 3A-Ff^^, 11 1394 



12 FIFO^U, 13IDE3yh 
o-5. 14 IDESf, 21 IEEE139 
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